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(54) NONVOLATILE SEMICONDUCTOR MEMORY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To accelerate the read-out 
speed by comparing a reference cell threshold value with 
precise variable reference potential and converging the 
reference cell threshold value to a required value in a 
reference potential control mode time regardless of the 
reference cell threshold value after being erased for 
initialization. 

SOLUTION: A variable current source circuit 21a is provided 
with plural current source circuits consisting of a switching 
transistor 211 and a precise resistance element 212 to 
generate precise variable reference potential Vrefx 
corresponding to switch control signals SEL1, 2. At the time 
of a reference potential control mode such as a point of time 
of a power supply, a comparison circuit 22 compares 
reference potential Vref decided according to the on state of 
the reference cell 11 with the variable reference potential 
Vrefx to store the result in a register circuit 23. A write- 
in/ erase control circuit 24 makes execute the write-in/erase 
repeatedly until the reference potential Vref is converged to a 
reference value according to the result data of the register circuit 23. 
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[HUB] E E P ROMtC*3^T, !/7r^^^t/^^ 

- KP#lc i;7r u-v^-fe/ucoBBffl[S:Bfaffl[fcR3£UTtt 
^fcbLS#co ^77 u>^-ir/utt|^*x h»«flcS:»AJ;< 




1 

1 ] ^^l:te^Ii^EE PROMtM 
MET i/^-Mi U &**RiH*«c.fc 0 JH*tt«8^ 

met W tc*5*tsaiR*ixfcE e PROMt^b 

»ffiS:ffliay 7 7 u ^ -lr/K?5 SB fflfcjSCT y 
77 ^^^MIISI^ 

y 77 i^;*tttt»j»«Mt^- K^tcmiE!; 77 

ttffi*jaislK«:SJ»UTffjlBy 77 I'ls'xn.tiL&ffi&in 
[f»#*2 ] tfy h*t, 

WEI 1 KSrSstt-TSSff 1 o«l?[s]S8i:, 
y77U>^t> h « £ , 

41)77^^^^, StJlEy 77^^t'^F«$: 
m$i'tZ>tzzb<n y 77 i^^^"fe/i^tt!l?iJagRffi h 7 

ft* 

SMsy 77 ^**^tto?u3iRffl h7v^^o 

y 77 K^tc^tjiey 77 uv^-t/u 

ES3Sfi£*3^T\ fltrisy 77 n^^tttt*j»iaiKtt, 
miE y 77 i^*«tt<^*#£S:«Hiu ttffl»*(-s 

£>ic y 77 i^>'^-1r/u«c*fi-SS^^fc5VMi?ft**:fi L 

go 

[«3RJR 4 ] »*aS 3 E«0>*#38tt*i»ttE«IS« 

a«:s:±ja-rs^TKSW«ffi±ja;(Hii»i:, itjisy^ru 

T y 77 u>7,att^7 — ^7v7 ? — ^Srtb (si 



(2) VfWW-l 0-326495 

sntey 77 uv^i^7- ^^t*— ^s:«»-r 
ists**- y 77 i^^^-fe^oiHfli^^fjeflttciRitr-rs* 

0 ig Ut? 5 »a^/?H*»J»laIK £ t 
5 ] K*« 4 E«<o*IMBtt:¥«#E*8« 

h v t<Dffl\zm.mzmffi£ixtzmig*i/m<DP^ 

JO t*/^7^^, *PWPft^/^7V^ 

So 

[ W*ig 6 ] »*Ji 5 Ett<^»««=*SJ#E«:Kfi 
Hfe?iJ«c:«iBI*tLT<cf3 , ffjE^&K^ is swifts 

«*tfiis:*ru mjiB^-T.^ s^jb h7^^iiy 77 

[ W*35 7 ] If #31 5 Ett<^*»«i**i»#E««« 

m*3^t. mia^igg«i««iaJKii. we^ t^ehisco 

77 i/^^Wi^- KSS^^-vttffit-MffliSixS^ 
y 77 t/y^IWW^- K^fc^y tiTOE^ 

8 ] 7 E*^W*«=*««:E«8« 

K*3WT. fllS^IItllls]^!! U77^^teS) 

Z>-*1&mffim&m/*y Ft. ffJE'W T^t§IS&^— ifti: 

y ^ffl h7v^^t^fit5: 

[»3ftJB 9 1 3 E»^^F»«tt***E«Kfi 

K*3^T, ffjESa^/tH^WJWlHlllStt, y 77^^ 

f:l^8iv^-^^l: Ufc^oTlWRy 7 7 

»58t4**#E«»«. 

i o ] »#iB 9 3BJcE*^^»«f4^«#E 
«K«Jc*3^^T, SflEWji^^-^v^tt. iIBD77 

*ij£«rtft^ ^^-y-fer^coS9ffl^^f^{ii^±r^5C^ 
5» ^^t^^^^EteS^c 



3 

xM&mfflT:- Y S >^i4, EEPROMt: 

[0 0 0 1 ] 

E«Sfi (EE PROM) ^*5ij-5^^£±iLEHl^tcf£^ 

fcHLsastttei: ir^^ti^ y 77 mm 

P R OMCO J; 5 * — ffiJS*So^a»#p< ^ y KttJfl $ tt 

[0002] 

[fifc*CORffl] EPROM 

/iR^ttt^ffl^^y) ^eeprom 
w»3i^«rfgttBS^tbLWM^* y ) ^&^Ti4, 

• h) ^^t6lf(7)MOSlOi#a 
[0 0 0 3 ] ^Oir/u h7>y^^ (c^j-f ^> -t 1 -'—^ OS 

> * a* 2t- >+- 5 a**- 7 1* 5 a»tc J; o r v*— ^ <r>^m 
[0 0 0 4 ] H6fi, EEPROMt-Mt:ffl^biX 

1 14*^1/1^ (/fc&ir/U) , 2 1*^2/ 3 
1417— KIR, 4 tt?»JaStRffi03i^^ > hS/N^-V 

[0 0 0 5 ] Sl^fy hih7V^77y-^^^^ 



(3) 4#P1^1 0-326495 

4 

7 5 14, tt^mbB#lCte*<^y— H£@f5£tfV* 

iCSCir&B&Jh-rSo JilB h^Vv?** 5 14, 

I^^WL0#j^^|c:i4-eoy- h(cffli«ovi5filf»Sn 

[0006] 7f4^-f— h>^ytii^ii$^^ 

JO Xfs 8J4Vccy- Kir±lEt*y ^iMfflPff^ 

F7y^^(7)y-^i:<7)f|{:y"^ • K U"f ^j&*J¥A 

[0 0 0 7 ] llli!)7rt^^"fe/K 1 2fiy7rL / 
y^t^fl^lfy hJft, 13tty77l^^i7-K», 
l 4 14 y y r i^v*lzyi'«oyiJjBlRffl^^>'' N >** ^ 

[0 0 0 8 ] 1 5{4y 7r i^^^ir/Hiy^f y hJS h7 
y^77^- hffloxy^y^^ >- hlNf h7 
^ y^^-CfcS. _hlE h 7 1 5 (4, ^^tiiUB# 

[0009] 1 7 i4y— h • wis^s^^nfc 

y^r^^^tfy URtftfifffl^^^^^^^ >hf Pf 
h 7 1 8 14 y 7 r u>^.ir^i^J(Z>ii^ 

^-vM^OP^^^^ h7V^^, 1 9 14 y 7t 

[0 0 10] 1 0 i4^S)^<7>i? V^T V^^fc ?) , 
1T^l*»fcoW^tfJL«te£ y ^ t u-v^ir^l l^fe 
ott^titiume: (y77i^^MVref ) ir&ffiaSf- 

[0011] (H ecoM^tb UH»0»fNS:R«-f 

^ Ify h»2 0«tt:l4i«^'<^ (OTilil. 5 V) i^<£ 

[0012] ffJ|Ei:(4a!^, a«ir^H3&s^»a^lft« 
(iN*RJ8, ^-vttffi) dix^*ttSixrt^ 
5t> hiSI 2 (7>«ffi(4ffii^'<^Jwft ?? , ccoffiu^/i-J4 
eyhfih 7^77^- hffi h 5cof"YX 
WSE{cJ:»3 l. 2 Vl:t$: t^FTIBTfcSo ^T, 

[0013] hi^A^^ h9^^^ 7, 8 

5(? <7>H8<i, t^rXS:Hit5-i:i-«t^ *y 
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i^U^A- (1. 5 V) <7)3#tCir 9 Ottffi&WxJ* 

4V, f y HaffidMSi^^ (l. 2V) (D^cir^ 
9 <7>ttte«rfifiJS.Ii 3 C bifissmzteZ* HP 

h*2<^I)&»ftlg« (lttSBO. 3 V) ^1V 
(= 4 V- 3 v) {ctf*§£;h,&£ 5Mft6o 
[ooi4l :ct' t !)77i^^t;ni, l)7r^ 

1 , #fte^/uftiJ<DyiJ3BRJfl V 7>>&*9 4 , t'^hih 
7^77^- bmbJzs&x? 5<D&y--{ X£|^ — 

[0015] !i77^V^t/H 1 

3) K:i«^fflL«teVcc*:-5-:t5 

^t/ndoJ:(/'J77^^t;nil:^ 

[0 0 16] y 77 U V^ir^ilijt:*^ hi^^^f 

fflh7 is&xf 17, 18 Ot-i' X**f*:-ir/MB!]a> fjy 
hiB*«fflh7y^^7, S^-fXJ;*? t>*£<R 

% F7V^^ 17, 1 SWayy^^S:**^ 
ttlco if y httAWJB H 7 7 , 8<D3>y^^y 

* J: 0 *>iS<R;£LT rfctftf, y77^^t^«M 

[0017] mm^, V 77 \s>7>±M%\<D tfy h jl* 
^ffl h7V^^ 17,1 8 Ocr ^^^^XSrlBllEL 
X$s< Z. t\z.£V) , ]) 77 U>>x-tesi'W<D-£>x&Ll 9 

[0018] t£oT, ^^ir^HJOir 9 (Outfit 

V 77 \s>x-k;uw<o-k 1 9 <om>tiLb &&W)M<n 

* y ^ 7 > ^ 1 0 -CtfcK LX *« 1 5 c i: i 9 , 

[0019] t £ E E P R OMl:fcPTIl flflffi 

[0 0 2 0 ] C CO 31 S3 12, •t/l'<D9ihfrPl& (^'i77 

-f) , ?H**U3£ (^H77^) «rfT5W, ^-^tKURo-fc 
[0 0 2 1] H6 0R*HJL[s]ii§lc:fcft5«1i?K 



(4) WiB^Pl 0-326495 

e 

[0022] ;:r*, in 1 (a) (3, eeprom^ 

<7>^->-^/^/^7-fe:7Uco^— h • y — *mm,E.Vgst't 
( K H' y ■ y-^H«» I ds) £OB8ffi*5J:tf 
^-^ir^/'^-7-t/K^^fil<!:-fe>7v7>'7 p i 0 <D y 7 r 

[0 0 2 3 ] 17 (b) 12, EEPROMt^^^yt 
^/^■7-lr^<??SBffl[j>#^— WSr^L, 117 (c) IS, 
/<? Mffi-fr^Tir >7"1 0 C0Affl*»tt^— CTSr^bt^ 

(4, Vref t^^^^OHBffl^COCatf^^fitVx MR 
S&^^y 77 ^ttfM^Cte, Vref = 
Vc {CR^Lr^-7-ir/u{C>Fti-5*»J^^fr^J^U< U 
iH*^y7 7^il^^(4, Vref =Vb (CR^LT^ 

[0 0 2 4 ] ffllEL/S: «t 5 <- U 7 r UV^ir 

/ni^Mfflli. -fe/^t^ttttlBJciRS-rSfcaexz)*^ 

<-fe/K73#J»y— Mc#Ktt^fcii UttJE3J<Bl*D*iX5 w 
-t<7>»<7>BBJS^i: It, (a) ;t v ir /u/ 7 
Z>7? J t7s? J J±<Dmft* (b) «3i^/?H*ft<7>-fe^ 

[0025] $ btc, 1 i&mmm&Mz. £ 

<£<ft5. EP^, §7 (a) +(-^i-<t 5(-. Vref & 
Vx la (V) (Cjb# L7t^^. [17 (c) (C^-r^ V 

J;5l-y77!^y^tttVref d^fb-fS^T*, ^^ir 
/u/t7-fe/KWK^ttJ U«ffifc«-f5a;ffi*(7>^7 >^ 

17 (b) ^^L^^-^ir/uo^fit^^^ 
±X»L, -tr/u^^'b + a (V) #*Ltf^7hL, ^7 

[0 0 2 6] iilEfcttigKL, Vref ^Vx - fl (V) \C 
T^UTt*-^, yt^^^X^7^^(T>Wt^^mz^ 
-t%UtiL&<?>'< : 7l'X&M*l. t7-fe/H:^t57^t 

*t_b^SlU, -fe^»*t>-/5 (V) ^^^7 hL, ^~ 
5 0 
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[ 0 0 2 7 ] £fc, EEPROMt/H3, ?B*B#Hl^a 
[0 0 2 8 ] 

l*91tf#*LJ: 5 Jbfe Lfc J: 5 fc«§*o> 

EEPROMI1 ^little?? y 7r l^^^ir/KDM^ 

stifctor-, y 7r u-^flnawjw^e— kpsk: y 77 

^ 7 -ir / u w ffl fit 4- EFf 3£ <o ffi f c JR * K ^ $ 5 c £ ^ "*T 

£frofc&£>!; 77 ixV'^-tyuoBBffltc^^ t? tt< , 
y 7r u^^ir/uoHSfg^r y 77 I'^WffifMWlKjfi^ 
- KWcSaffiKR^LTR^fciJ LB#COy 7 7 ^>7ir 

[0 0 2 9 ] 

1E«S«I4, «SvW«-?H*'5rfi6<fcE E P 

ittUBMRSSftS y 77 UVJXU^fc, ftfjfBT U-ftc 
SaBJRSiXfcE E P ROMt/^)i^«R^tlilt 

te^-^j^ass&^is y 77 t^^ttte&ffiiB!; 

77 U-V^-fe/K^BBffitCjSCTfeja-f $ y 77 u-v.** 

fo*ktit\B}&b, y 77 u-^^mttMWgjf^^- K^tcffl 
fay 77 u->^tttt±jiS;iHiiiS4-*]»Lrtfris y 77 \s> 
^«tt*rBfS0ffi{ciR*K3es-fr5fcat)0!; 77^^ 

[0 0 3 0 ] 

[ 0 0 3 1 ] Hi HI 6 i#aaLTiW&L*:fie 

[0032] ep^>. m 1 tc*3^x\ 1 14 > ^ y -fe/u (* 

f£-tryu) , 1 1 14 y 7 7 u>7£j-fer;UT-&> ?> , Cix<bl4 
MOSFET i-Z/lr b 7lsi?X#) JblB"feA' 

5c 



(5) 4#R§^1 0-3264 95 

s 

[0 0 3 3 ] &*5, fltilE^^-fer/U^CTx-I^NORMir/U 
Mtri^c NORMt;H^, h 7 >is 

isK>. _biE1S^c7>i?/u h 7 y^^o*W«^ M-*- 

o-tr^ h 7 y^^oty- 1 ;£<oy — (#J;L 

/{? [0 0 3 4 ] 4 l4^J5!tRM<7>-3: V^>7 > V hSNf f 

JilE h 5(4, 13^ffiL.e#{Ci4^0^- 

Mc^f^o 7 ^ ttt^M ^ ix 5 ^ <!: J; 0 fcV h 

^^^7^ 1 0 

20 [0 0 3 5] 7(4^— h- Kt—f ^ffill35«KlBfc$nfc f 
7^, 8(4Vccy— K £ _hffi fc* httftffif^P^-y*^ 

[0 0 3 6 ] 1 2i4y 77 \^>^^^m<0\f y hlft, .1 

. 3 14 y 77 KiR, 1 4 (4 y 77 u>^±/^m 

[0 0 3 7 ] 1 5 14 y 7 7 U-^-tr/MlJ^ fs' h 7 
^77^- h^coJl>/^v^^ v hlNf h 7 

(^4: 5 t'j/ HiM^y/l, ^^ffib3#J£X^tCf4 
-ecoy- hic^j^i^ 0 vm^s: ^Jc^ 13 ^-7^c 
Weft*) , y 77 uy^i?^H!l(?)t f 5/ h»i 2 7}>bi?>' 

[0 0 3 8] 1 7i4y- h ' H 

!)77^y^t'i; hiUftWfflOai^^V^^ V h M P ^ 

*0 t^h7>"^^, 1 8 14 y 7 7 ^>^-fc^tta<?>ia« 

t>f^Pft^ h 7 y^^, 1 9 14 y 77 1/^7. 
[0 0 3 9 ] mU^W}^L<D^>^T 0(4, **-ir 

;n d^b^f^^au^;^^ y 77 u^7-t^i 1*^^ 

K^tULtttfc (U77 i/y^MVref ) ^ ^r^iitefct: 

[0 0 4 0] ^/c, EEPROMT11 ^^^fC ^^^T 
5^ i/£EEPROMt;U(7)7U"f^^^535\ ffl IS y 7 7 
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&>6 0 ^^SSitt, ir/K7>^^*iJ^ (^y77^) , 

[0 0 4 1 ] — ^r, ^^BJT*iI^D^nfc y 77 UV'^tt 
ffi»JWIsIK2 0tt, HlJlBir^T^T'l 0tcA^"T6 D 
77 I'^ftffiVref CO*£££^ffiU tfcttJjBftKS 

^{cy 77 /U^^-T6^^^ (77 h7-f h <h 

[0 0 4 2 ] flffisy 7 r 0ft 2 0 CO — Me 

^iKS2»«ffi*fej*[s3i» 2 i misy 77 i^^^m^v 

(!)77i^^^7-^r-^) *tli*-r«fcfci» 
ig§2 2 (Witt* U> h ^ 7~§!/co^tfj[E)Sg) flft 

fay 77 ^SrftaW+s 

(y77^V^ttVref y 7 7 ^ V 

^-fr/HCM-**S*ii^fcStMiS«*«: U 77 u v^ir/u 

[0 0 4 3 ] fc*3, fifriaSa*/?B*i6iJtBIslB2 4^1 
T , EEPROMl^ltbtltl/^^^y K@£& (12** 

^v^fW«p@iKw#jiBW-§-aiA(cs<5^r y 77 

[0 0 4 4 ] MiB^«S««ffi£jSiI]i»2 1 £>— 

WtLttt, misy 77 u^;*lr^ffl<73igj»£H*{£. 

^18 a, *ffil<OPf + ^h7^M7a, f 
y htt'<*f T*m h 7 lsis*9 15a d*iE?iHc«ll8 £ *x 

K£OlBK^Ktt8E8RI3ft ^ 1 a 

[0 0 4 5 ] ±E'3ratti!«JRlHllll 21all ;* ^ y 

h 7 is is * 9 2 1 1 £ iSfggCD&^tlff ^ 2 1 2 (WiB 

y 77 U'^^«ffiffl»»fNJt*^s<5t^r^j«SiiS^ 
■< s/^WJ»ft#SE L 1, SE L 2fc£ K>m$imiz*>> 
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[0 0 4 6 ] x K> , ^-vftl^^'i'y^^y 

v?** 211 iz.mm$ tix^z&ftm^F 2 1 2<7^£tM 

^17a. lf7hft^7^fflh7^?15aOg 

[0047] B4I4, 1! l cpco y 7 7 u>-^-t:;u ni 
JO WMiR h 7 y^n4 iO>*3BiSHffiOffi7lgOTS:^Ur 
^5. IPfe, »i£^/tfi*#J»[aJK 2 4 tcj; 13 

y 7 7 i^^t;H 1 (cjfttvS^ift^r;*? h 
£ 7— EE&4 HCcfc 9 *f «3igUT Ki^-f ^ • Kill 
^gl^ilfcNMO S h 7 ^ 4 2 CSto 

iffiSZPI^cONMO Sh7 \sis*9 4 3 coy— h MfftfJD"t"6 
~ £ (c j; 19 , ffirlBNMOS h7V^^4 2ic#£;ft,&^; 

^ 4 3(cwiia?ija« h7y^^ 1 4Sr««tri^ 

[0 0 4 8 ] tt*5, Ml£"5l^m^^tH]S§2 lat IT, 
MLty^-*^ — ^^id^aV^TE E P ROMf jyT'^S^b 

[0 0 4 9] HP*>, ^JiliH J: 5(c, SfilEtV 

Fi/<^7^M h?y^^ 15a *rx*iffitt 
K 2 1 3 i <7>BD^^ -f yfffih7^^2l 

4^ffiA^Sgur^#, y77i^^«fii» ; e-w 
y 77 i^>-^«ffi#J»»^ft-?'{cS<5^riiiilB^-< ^ 

^«o^TK«WjH 2 1 5 36^"BrK«««*S^^^ K2 1 
3 LrftS<75^TK*ajS:tt«-r 5 C i ^"Blffi-Cfc 

[0 0 5 0] 1 cofg^tb L[Hlg&coSiif^$rta^'t* 

0, $ <btcy 77 u^^«ffi*]»IaIK2 OtcJ:<5»f^3&4 

[0051] **Wft»ft^oi^rRwr5o r 

Kix^(t#tcj; D3liR^n7t7- KiBSiS^t^fs/ hi^ 

ffi (2t-7tt») r*?5i, cti^«»*nr^5f^ h 

«2(DtttfiiSiu^ 5 V) B9E 

/WcfcS. rtDfiu^yutt, f^iF7^77y- 
hffi h 7 isi?*# 5 Oih-YXWS^ <t 0 1. 2 V(cf6 
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&<Dmm\z.&y)&tfz £ atomic & 5 0 

[0 0 5 2 ]lt, t'7hMffflh7y^^7, 8 

iSi^A (1. 5V) <z>B#fc*>;*iR9<7>tttt&#|:itf 
4V, fc'y hiSSaffidMS^^^ (1. 2V) (Dmc-t^ 

*m 9 (3T>ae:«rOT5tii 3 vtci-s r. £ awfgKftfco gp 
h«2<z><sa>fclg« (o. 3v) 5&*ivtc±t« 
J: 5 t-ftSo 

[0 0 5 3 ] !/77i^^^t/nh V yr is 

>7>-Z/isiM<n$\\m$im h 7 9 1 4 , bf $/ |jl h 7 

>7 7 7 h£i h7^^ 1 5 (?^* 

7 >-7 7 r H£i H *7is&7s9 5 co#-?->f X£ (^ — K 
[0 0 5 4 ] tit, D77i/^^t;Hl Sr#*&^ 
77U^?-Kil 3) KR^ffiL«*fcVccS: 
£4§#(c, *#t;n*3«tvy7 7^^t/nii:ii 

[0 0 5 5 ] r.^T*. y 77 ^^^MMm'dv h&AEf 
ffi h 7>v>7^ 17, 1 8^1hYX£;£#i?/H£ijCDfc';y 

m h 7 17, 1 %<0*zs<pir & £#:ft:ir/u 

>7^1 9 comte^^^-t^ilJJcO-^V^^ 9 <Z>ffiU"</U 

[0 0 5 6 ] [^(C, U77 \s>X'£/l'W<0 hSSft 
h7V^^ 17, 1 8<Da>y# # y^lriSL 
T^< ^£^£9, ^77 >>;*i?/u$jcoi?:>'7.i&§ll 9 

ft££5tc (*tt-fe/u«|<Z>-fe >'**|9tO<S:U'</uiS5t' 

[0 0 5 7 ] ^oT, *(*-fe/Hffl-t ^-^ilft 9 0>Bffit y 
77 U^^lr/b^CDI? >J**8 1 9 a>»ffi£ ^Miot 
>77y^l 0T*f±|& LTtftg-TS^icj; , 

[0 0 5 8 ] EP*>, R^BL^IS, /H *3 J; U< 

!/77i^^t/niwy^i:ov, ii^-hcv 
cc, >^Ltt«l*M^R^ffiLfcJ:6&«&^£te 

ty^Mtt^!?, ii77U>^t^i(Dty«i 
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^S^^teVrefx^fffie y 77 U^^-lr/H l^^T^tt 
2 2T*fc£:g>£;fc,, -t*>fefc«Jj3* ( y 77 ^>^»7 

-^^7 f -^) ttU^^^laIK2 3K«#!£*t5o 
70 [0 0 6 0 ] ^LT, *3&^/«**J»Is]liS 2 4(i, y 
7 7 L'V^ttffifflW^ — KB#t-£fjf£l/v>7^[Hj8&2 3 CO 
ftHfrr — (y 77l/>^tteVref <7>7\#£) 

i^fficry 7 7 >->^ir/n l {c«"*-5»ii*.fo<5^« 
?S*«:fT^ y 7 7 ix^^-fr/n l co^ffl^^r^ffltcitx 

[0 0 6 1] H2tt. m 1 c t I C0*ii^/fS*#J»IlI»2 
4 Id J:S v-"^V7Mffl)Sij^(D— ^'J$:^-r*7 f^-r — 

77i/^t;n l<oMflSWJ«»^S:RW-r6fc«>^ 

[0 0 6 2 ] HP*?, H2t^-f £ y 77 1^7^ 

- K (^il77-f^'(^^K) 9 . 
^r^Sl (c^5^r, ffllE^TffittWjRlHlK 2 1 
a 03 2fi07^ >y*f-ft h 7 yt>7s# 2 11 <Z> — 
ttffl, IW7«(8ICRSSnS^, HFf^(7>y77Lx 

*lfiO^T«S*«ffiVrefxI 35*-3I«SW««:fefiS;(HlK2 
1 T-±/&£ix£o 

[0 0 6 3] ^7^52(^1^, y77^^t<4 
JO Vref (O^iaSWttffiVrefxl ^:<75*/MiB« (V 

ref >Vrefxl ) S:it»b, **J3£JB*^Y (^^^) (Z> 
i^l:liy7 hM*tt^*ff 5o 

[0 0 6 4] ffJl3*/J^B8« (Vref >Vrefxl 

tnmRy 7 hffl*»^*rj»9iS-t-. ^T 1 ^7 P S 3tC$5^ 
T, fifJlB^I2tti«iRlHlK 2 1a CO 2^6^^^ y^-ffl h 9 
2 11 ^miES*^— Ki:ttf85*c— *^^"7tt 

m. n&jj&Tti'ftmiz&mzti&k. mumm<Dv 77 
^>*7.^;tt:vref j: ffijx.(fo. 1 vfipy; h^^^ 

40 >ffl<7D^2 0*5J^SfgmttVrefx2 (<Vrefxl ) ^"Hlffi 

s«^;ft^^(Hj^2 1 r-^^^ixSo 

[0065] ^73'7 0 S4 (C*5t^T, y 77 l^V^M 
Vref i:»2 0^IffiS!»tttt:Vrefx2 ^ C0^yhl9« (V 
ref >Vrefx2 ) SrifcigE U *JSiB*^NO»-&^tt V 

[0 0 6 6 ] S?lB*/hH« (Vref > Vref xl 

^H^Bfffeffi'V *iJS«*3&4NO»-&JcrtcWHE^:/MiB« 
(Vref >Vrefx2 ) £fci:$£U rcO^J^^^YtCft 
5<? 5^T-flI2y7 b&iL&Mft&1& V M~t L,fz&\Z. y 7 7 
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[0 0 6 7 ] mh. ±ELtJ:5^EEPROM^J:n 
tf, T-^**8i: y 7r i^^t/i^ l l OBIS: y 7 
r ^v^«ffi#JfBlaIl« 2 0(c J; or WJIBL, ^7r^> 
^«4fcVref ^Bff^tOft OfcMtMSVref ±0. 1V(D 

[0 0 6 8 1 tot, EEPROMW|!I«lT, £ 

£»#Lr^— ^St*&fro>fct&o I)7t 

1 olHffl^^36^ ft < , y7r u^^ir/u l l <7)^ffl 

&J^Htefc:E«KK^r-#-5<z>r, IsIKBi^^cfc^p 

coy 7r i^^^-tr^WcoCy h»ttttSr«r* <£ < R5£-*- 

[oo6 9| ftfc, y77i^^«fi*ii i e-Kia5 

P^^t*\ E E P ROMOttffs^tC y 77 
[0 0 7 0 ] 

r, y 7r u>-^ir;K7?^M^BFf^coMicif5i^:r^ 

tTofc^co V 77 i/y^-fe;K^HII(c^}5 9 * < , I? 
77 l^v^atdrMlB^— KP#M y 77 Ul/ ;v<nffl^ 
£WaffiKR£Lrtt^£iJL8#<o y 77 U'V^-t/ufflw 

[BBO«14RW] 

[Hi] *«Ko*io361fiojl0ffl{c«S7 7 s/^^e 
E P ROMCO^ffi L^ES^U^ ^ y t/I/7 l"C<D — 

SB^T^-f ©£§00 

[0 2] Hl^(OSa^/ffl*WJW[sI»tcJ:S^-^>' 

[03] 0 2<7>v— sr>xmmwjmz£ & y 77 1^^^ 
[0 4] 0 i * <o y 7 r ^^^«tti»@»fci3W s i; 
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77 \s V^ir/u^fflMfflJtElSSo— W^tOBB. 
[0 5] 0 1 ^0^K«««li]B0K«ff!l{-«*«5^£ii 

[06] E E P R OMT?-jRftlCfflP b^t ^SK^ttl 

[07] 0 6 $><DE E P ROMt;U(?)tyi?^/t7t 

V^^y^-7-fe/^CO^ftt^ y 77 L^T^f&Vref £0 

1 y (^:^ir;u) , 

2 ■•• t'y HS*, 

3 ■••7— KJSI, 

5-f y hig£ h7^77^- f*JB h7V^^, 
7- - try F7>^^, 

9 ••■-ir V7ig|, 

^ 1 o-"^»S-fe' v^r ^7% 

1 1-D77 U->7-i?/K 

1 2 ••• y 7 7 U>-7-tr;L-$jco t> -MS, 

1 3 ■•• y 7 7 \s is* 7™ KiSR. 

1 4-- y 77 u^7-^/uiauo^ij3Mi^^ f* 7 ^v?^^, 
1 5 ■•■ y 7 7 u^^-tr/i^tifjo hih7>^77 

1 7 ■•• y 7 7 l^>-7-ir/uiUC0 t> hiSRAWB h 7 

i 8-" y 77 uvjxir^ttocoa^^-^aAWffl h 

1 9 ■■• y 7 7 u-^^-fevuliyo-i? V^iSS, 

2 0- y 7 7 WV7mte»J®][H]E&, 
2 l-"-5T«S*ttte£J«[H!K, 

2 1a •••■3I««ie«[a]K, 

211, 2i4-^^5'ffflh7^^, 

2 1 2-«St5R^, 

2 1 3--fj%tmmi&mm^y k, 

2 2-"i*«lHl», 
2 3 ■•■ l^*^HS§ % 
4<? 2 4 ■••«ii^/fS*#J«!Ell8. 



[03] 

L V7h«3c 
Otzvl TO v Vref 

™* _ J v? httft 
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